This variation between regions is correlated to rainfall which averages near 40 inches per year at the eastern boundary of the Sandstone Hills, but only 30 inches at the western boundary of the Redbeds Plains. Other factors, conditioned by rainfall, and also having an influence on lichen growth are the presence of trees, the kinds of rock, and the acidity of the soil.
INTRODUCTION Historical Background
The term "lichen" was used by Theophrastus (371-287 B.C.), in his History of Plants, to signify a superficial growth on the bark of trees. It referred to hepatics of the Marchantia type rather than to the lichens as they are currently understood. He did, however, describe a species of Roccella, and another of Usnea or Alectoria, which is perhaps the earliest known reference to lichens.
Lichens were alluded to by only a few writers during the next 2000 years. This reflected not only the small amount of study in natural history, but also the relative lack of economic worth of lichens (28) .
Schneider (27) The discovery of the dual nature of lichens by Schwendener, in 1868, is often considered to be the beginning of modern lichenology. This discovery led to a wide variety of ideas about classification. This was demonstrated in a report by Fink (8) who conducted a survey of leading botanists and lichenologists throughout the world in an attempt to analyze ideas regarding the relationship of lichen components. Ideas expressed included the following: lichens are a distinct group of organisms and should be separated from fungi; lichens should be classified in the fungus genera that they closely resemble; and, lichens have a definite relationship to fungi, but for convenience should be kept separated from the fungi.
Fink (9) gave his own idea in the following statement: "The lichen is a fungus which lives all or a part of its life in parasitic relation with an algal host and also sustains a relation with an organic or an inorganic substratum." This idea has not been widely accepted, and, despite Fink's insisting that a lichen was a fungus, he never attempted to place lichens in existing fungus genera. Perhaps a more widely accepted idea was given by Imshaug (22) who defined a lichen as "an entity capable of reproducing itself, and consisting of two organisms, an alga and a fungus, living together in a state of symbiosis, as is manifested by some change in the anatomy, morphology, or physiology of at least one of its components. " Ideas in regard to the relationship of lichen components, which in turn have influenced taxonomic ideas, have been further complicated by the observance of some lichens that are apparently parasitic on other plants, and even on other lichens.
While the relationship between lichens and fungi has long been recognized, no serious attempt has been made to place lichens in recognized fungus genera.
Other problems are related to growth form and to chemistry. Some workers make no distinction on growth form, but a more common approach is to separate groups purely on that basis (i.e.,"foliose", "fruticose", "squamulose").
Lichens are also known to contain a great many unique chemicals, and in recent times considerable emphasis has been placed on the chemistry of lichen substances as an aid to lichen taxonomy. This is well illustrated by the work of Asahina (1) , and by the use of chemical tests in almost all keys identifying lichens.
It is not, however, been accepted without opposition, as indicated by the following statement by Nearing (25) It has always been customary to report the substrate from which a particular lichen was collected. While the finer details of environment were not included, this has at least served as a beginning for ecological studies. In recent times specific observations have been made about light, temperature, humidity, and other factors in regard to various lichen species, although little work has been done on the microenvironment.
Because of the limited literature on lichens in the southwest, and more especially in Oklahoma, the need for this present work was seen. Since the latter study dealt exclusively with foliose and fruticose lichens growing on trees, and the previous study dealt largely with crustose forms, there was little duplication of species collected. Only seven species were common to both lists, and collectively these two efforts totaled 99 species.
REVIEW OF LITERATURE
In addition to these two reports, a few additional specimens representing eight other species and involving the additional counties of Comanche, Noble, and Carter have been reported in monographs by Berry (2), Imshaug (22) , and Thomason (31) , and in other articles by Hale (11, 14, 15, 18 
THE STUDY AREA Location and Size
The area involved in this study includes the following 11 counties: Creek, Garfield, Grant, Kay, Kingfisher, Lincoln, Logan, Noble, Osage, Pawnee, and Payne. It is situated in North Central Oklahoma (Fig. 1) (Fig. 3) .
Higher rainfall and humidity favor the development of most lichens, at least within the limits of conditions found in the study area. Most of the effect is apparently direct since there is a definite change in each category of the lichen flora (terricolous, saxicolous, corticolous) with a change in rainfall. Some of the effect is perhaps related only to tree growth since a few corticolous species are considered to be specific in regard to substrate.
There is also a correlation between rainfall and pH, with the eastern part of the study area where the rainfall is greater being primarily acidic and the western part being near neutral to slightly basic. Considerable influence is also exerted on the lichen flora by the pH (17) , although this is more related to the microenvironment than to the pH condition of the general area.
All of these conditions are interrelated and therefore difficult to evalulate individually, but there is a pronounced change in the lichen flora between the eastern and western limits of the study area.
PROCEDURES
Collecting stations were selected in each county, with desirability as a collecting site being given primary consideration. General County Highway Maps were used to determine the general collecting areas; then a survey of each of these was made to determine a collecting station. This normally consisted of the area immediately around a stream or draw so that collecting could be done from trees, rocks, and partially shaded soil since nearly all lichens grow best on one of these sugbstrates. Less frequently, areas were collected from where rock was the predominant substrate. Observations were also made repeatedly on exposed soil and fence posts, ordinarily near the general collecting areas, but only a very limited number of lichens were found and collected under these conditions.
Consideration was also given to the size of counties so that collecting stations varied in number from four in Pawnee County to 15 in Osage County. This is double the minimum of two collecting stations for any county by Hale (16) . An attempt was made to properly distribute these stations within counties and between adjacent counties.
Over 1,000 specimens were collected and are being deposited with the lichen collection in the Department of Botany and Plant Pathology of Oklahoma State University, with duplicates of most of these being kept in the author's private collection.
The seasonal aspect is important primarily because some lichens have mature spores only during certain seasons of the year (28 
ECOLOGY
The area studied has many variations in habitat. These include timberland and grassland, a considerable range in average rainfall, different types of rocks such as limestone, sandstone, and loosely compacted silty clay, with shaded and exposed soil, and each having at least some species restricted to that particular environment.
As A total of 64 species were found in three counties or less, and 30 of these were collected in only one county each. Table I lists all species found and their occurrence by counties.
Corticolous Species

Growth Forms Foliose
The foliose forms occurring primarily on trees, but occasionally on rocks, are Anaptychia granulifera, A. heterochroa There was a slight north to south variation since most of the limestone was found in the north.
Terricolous Species
The remaining species of lichens grow on soil or loosely compacted silty clay, sometimes being closely associated with rocks but not attached directly to them.
Included are Cladonia apodocarpa, C. capitata The Cladonia species occur primarily on thin, moist, shaded soil overlying sandstone. Cladonia capitata and C. chlorophaea are readily found in the east with C. subcariosa being restricted to a smaller area and also of less frequent occurrence. The other species are very infrequent and occur only in the extreme west. No Cladonia species were found in westernmost counties, although sterile, unidentifiable specimens were found only a few miles away in adjacent counties.
Coccocarpia cronia, which also occurs on tree bases, and Diploschistes scruposus var. bryophila occur only in the east and grow among mosses over sandstone.
Staurothele diffractella, s. umbrina, Dermatocarpon hepaticum, and Lecidea decipiens were found on exposed soil, and occur only in the west. The specimens are being deposited with the lichen collection of the Department of Botany and Plant Pathology at Oklahoma State University, and duplicates of most of these are in the author's private collection. Only five species were collected in each county, while ten othrs were collected in at least eight counties. Sixty-four species were collected in three counties or less and 30 of these were collected in only one county each. There was a much more luxuriant lichen flora in the east than in the west, with little north to south variation. Ecological relationships are discussed and remarks on location and habitat are given for each species in the "List of Species and Habitats".
SUMMARY
Fifty-nine additions were made to the lichen flora of Oklahoma. These are given special reference in the keys.
LIST OF SPECIES AND HABITATS [Ed. note: Nomenclature updated in 2006 by Douglas M. Ladd is in brackets]
The order of listing families follows Fink (10) while nomenclature follows Hale and Culberson (13) . Each number is a collecting number for a specimen. These are referred to only for species which represent additions to the lichen flora of Oklahoma. When more than one specimen is cited for a species, each substrate is cited only once, and specimens without the substrate immediately following the collecting number have the same substrate as the one previously listed. Taxa preceded by an asterisk have not been previously reported as components of the Oklahoma lichen flora. Those species among this group not followed by special literature citations were not included in other literature pertinent to Oklahoma lichens. (11, 14, 15, 16, 18, 20 
Lichenes Imperfecti
The only family representing this group is Leprariaceae.
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